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(54) METHOD OF DRY ETCHING 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve accuracy in dimensions in an 
etching step, along with less damages and high selectivity of an etching 
material to a base film, by obtaining a ratio of luminous intensity of a 
primary wavelength and a secondary wavelength from given elements in a 
mixed gas, and control a plasma on the basis of the ratio of the luminous 
intensity. 

SOLUTION: A beam of light from a plasma 7 in a vacuum chamber 4 is 
condensed by an optical lens, and a spectroscope 21 for the light of an 
optical system 20 is provided. An area sensor 22 for detecting a beam 
separated in wavelengths by the spectroscope 21 is provided to measure 
the luminous intensity of beams with two wavelengths. A ratio of luminous 
intensity of plasma beams from the vacuum chamber 4 is calculated on 
the basis of the luminous intensity of the area sensor 22. The state of 
plasma is optimized by a control signal that is fed in a control circuit 23 
on the basis of the ratio of luminous intensity. Then, a selectivity ratio of 
silicon-based material to a base oxide film can be improved, and at the 
same time, accuracy in dimensions can be improved in the etching step. 
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^^T4». ^^■1':4->K:J;S 5 8 8 nm©^JfcK:Jt*-r5 
3S^ae«ggF^©®^k: J;S 8 4 4 nm©^jfe^it 
A^;'c§<^^J;dfc:x X^X-x'^^R^fif^^ij^^Hj-s c: 
fc{cJ:-3T. ^^bS^U^vaglc^hfl-s^i^Si/U^v© 

[0 0 4 0]»:fc:. I^at^^sus;;^ h x'^^^t^tt-s 



(6) 
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t-. mmiZ 5 8 8 nm/8 4 4 nmC^^^Stt^^ 
^-f^l-VtCctS 5 8 8 nmCD^Jtf^ljt^f S 3Slll;ett 

[0 0 4 1] Sfe. I^a(cu-C> ^iSSi^UnXDO. 
2 5 >u injS*a©S@>'^ ^' - > ^ffJJSK b &^©l^ffi^^bfi 
SaH^bfeiSS^iai llCS^x-r. filWKlS 8 8 nm/8 

to mi iK^^^mx^iz. 3mmmm^mm(Dm^ 

8niiiCD^^^it*s:*:# <*5iaK:^ r^Xv^fig 

[0 0 4 2]tifeoT^ 3a:9JSiett«F^©jl^C<t5 8 
4 4 ninO^:)fe{C}lt-rs^^-f 3f->lc: J;5 5 8 8 nmCD 

^^ ;SM*^it^ iSiltS© 0.25 umO^f^^aiy U :3 > 

[0 0 4 3] a fc, c d T- 3 mmmm^mm<om^ 

CJ:SI6*(c8 4 4nm4^«>f ;^->4-?,CD^3fcK:5 8 
8nm^fflV^fe*s. -f tt^tlflfeCD 3«aiie«^Pa©S 
i S^3fc®«:S-¥>^^'f :t>i>>^ CD^^tO jSSSrffl 
v■>■rtat)55:v^. ^^K. 3fi«®e*t.«F^©a^t:J: 
5^5t-CJ±4 3 7 nm, ^^'l'3^>ipe,^D^Jfe-C^i5 6 
0nmSffiiai-SCi:t)T-t2>As, tuiB5 8 8 nint8 

[ 0 0 4 4 ] ±IB^OffJffi U ^NDZ/'Vytf;^ 
i:bT*:Yt:2kfgtJ^®ii^:«^x*fflv^feAs. ^fe^b*^ 

[0 0 4 5] ±s3^CDJfJS 1 . 2 T-tt. 'J 3 

[0 0 4 6] t.tz. K^'f 3i>y5^>y;^& 

*3IJEOJi^^T-f3«8bfc<ta^d;7"^Xv©aEfiK^ft= 
©aSYbO^ai: bT fcltt- ^I&«®©^r^^' 
tbT^Jffl-rSCht. X^Xx'ai'y^>t7©ttSg®Si 

(1=* gsSYb f 5 31- - h 5^ J. b T ffi V ^ S C i: *s 

[0 0 4 7] *^*:«J{cS^^1^tB■r5*iS{C^V^T l«?ij 



';n>■i7xy^4y = -■l7x>'^t:bT^i!IS&^TV^^ h'^-f 

X^^^feC^KifeaiJ^b. ^^^Sl±4*«). 
bT*VAfe^a©IES4*^B#O^^^Siti:lt!K-rs 3 

C h < ^gCDSS* t^iU-r 5 d i: AST- § -5 ©T- ^ 

> ;^ *f -^Mai 5^ > & g It S ;i i: ^£ < 

^BfflW©lfeS*sfT5 c i: AST- 1 

[0 0 4 8] ^bT^ y^x-^^mm<^^^-&-t^f^^ 

^-^J^riiO^Jfe^Jt^T^-^^SfB^UT^St^ ^« 
bfci:t©^^te^SSr^Si8^JtS3lS;eitT-%<v ^n^/ 
5=- > ^ ^ ^ - h aa^ b fe^^ i: © £ ^^fi^;&f 
©^ffi*fflv^i,^:fcm:^). if©/^^^— ^cH^ss 
^T-feS*^S«^iii-r5C i:#a3«5, 
[0 0 4 9] 

[^HJ©^^] *%H^Jcj;ixH, r5'X-T©«^^ft3® 
fbf 5J:olc$fW-rs^i:*ST-gs #icKYbM±©5^'J 

U n >m#!(4©Mm i^X h t^^-r 5 'J 3 
> m«3l^©^tRib |Si± b, i}-ffiS0nUt^©ii5v^ ^ 

- h©:^-<^*)iRi±$#i. c: i:*sT-§fc. 
[0 0 5 0] ^fc. ^^5^ib*a!l^^sc:i:lcj:oT 
X7Xx'4j5K*f'f^$iJ®t-S©T-s S^fe.^©75n^*taj 
>lfi^l^©X U ^©i^g S {t * V ^ T-S^ b «y 5^ > 

[00 5 1] Sfc. *^0J©:&a{is ^-HkW- 1-1 b 2 
3 O^S^K:ia«©Mfi^«fiiS:fflV>T'f 2^>^■7i'3!J 
;i/©aKJt*^-^1-s::&^(clt«tbT, X^Xv-^.© 

m*s*■pfc<^iv^c^:-^, ^gis^^#^c#$ifiT-/J^s^b 

[01] *^i^lC^SECRX^X^Ji>:'5^>i^^g© 
«fig0T-d&So 

[02] tJfe*©ECRX-5X-7J.>^5^>^r^a®«J520 
T-fe5. 

[03] *^0^{c:»5 K^-f ai^yf^>^;)^S{c43(tS5l 
i:©fflll©0TfeS. 

[04] ^^RSKie^S H^-fai->5^>^:^^cD^ l^?!li: 
bT^ =i^';i/S;Mfit©^Stcj;5^3fe?i;eitt®{b)Kt 
M-rs^JSffiS' n >*t*4©5itRtt;©^<b$:S^Nf 0T-fe 
5. 

[05] :^^BMi!^mZY^'<^v^>'^:^^(Dm2mt 
bT. =i-i';i/m«£iit©ras«cj:5^ife^iti:^YbMlc 
^■fsf&i^Si^u 3 >^^^ls^©i®^^]±Sl5al'y5^>^'^- 
^ © ivN— a(*)©^-t4 ©^^b 4s^s-r 0T- s . 
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[E6] *^H^{C»5 7 7 7 nm/8 4 4 nmCD^ife^ 

[07] *^Wlc:^57 7 7 nm/8 4 4ninCD^Jfc^ 

[08] 7 7 7 nm/8 4 4 nmCD^^^ 

Sit i: 31 5^ > <7 1 J: S ^^^Yb« i: ©*g il® lar- 

[0 9] *^B^t:«S5 8 8 nm/8 4 4 nm®%Jt^ 
[010] :*:^B^t:^5 5 8 8 nm/8 4 4 nmCD^^ 
[011] *^B9{C^5 5 8 8 nm/8 4 4 nmO^^ 

[^^©iiB^] 

1 ^<7;?ihD> 

2 m^^m 



3 al|X<^ 
4 

5 -f HZI'T;!/ 

6 MJH 

7 7-7 Xx' 

8 .-^y — — 

9 ;&|pH4iK-^S 

10 Jtu—^^—}' — 
1 1 >''?'7— — — 

12 n > h a— ;i/l5]^ 

13 ;^^7'tf> 

1 4 '^x->\ 
1 5 
1 6 
1 7 

1 8 :ffxm^O 

1 9 gf^P 

2 0 

2 1 ^tftm 

2 2 Ji'JT-b^l^- 
2 3 u>bD— ;1/[hIK 
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